The discovery of cardiolipin (Pangborn, 1941a) as the active agent in antigens for sero-reactions for syphilis enabled the production of chemically defined antigens, composed of cardiolipin, purified lecithin (Pangborn, 1941b) , and cholesterol.
Among the many tube and slide flocculation reactions based on the use of cardiolipin antigens, the Venereal Disease Research Laboratory (VDRL) slide flocculation reaction for syphilis, as described in the Manual of Serologic Tests for Syphilis (1949) , has gained a world-wide reputation because of its specificity, sensitivity, and simplicity.
All the well established sero-reactions for syphilis except two-the Meinicke tube and slide flocculation reactions (Meinicke, 1917; Meinicke and Holthaus, 1933; Meinicke and Fischer, 1939; Kvittingen, 1948; Schmid and Velaudapillai, 1953) and the Citochol slide flocculation (Schmid and others, 1953) -depend on the use of inactivated sera. Whether this inactivation is performed at 560 C. for 30 min. or at higher temperatures for a shorter time, there is always the need of special equipment, the risk of sera becoming unsuitable for the test, and the risk of loss of time.
The postulation of chemically defined and hence uniform batches of antigens is not met by the antigens for the Meinicke and Citochol reactions on active sera, because the former (though Meinicke and Brauer (1953) reported on the use of cardiolipin in its composition) contains balsam of Tolu, which is not a chemically defined substance, instead of cholesterol, and the latter antigen belongs to the group of " crude" heart extract antigens.
It seemed therefore worth while experimenting to develop a VDRL test modified for the use of active sera.
*Received for publication September 7, 1954 . tPaper read to the Tagung fuer Mikrobiologie und Hygiene, Innsbruck, Austria, September, 1954. Methods Stabilization of active sera, similar to that of heat inactivation, can be obtained by the use of hypertonic saline (Sachs, 1921 ; Sachs and Georgi, 1921 ; Georgi and Lebenstein, 1921) . The influence of various saline concentrations, of various concentrations of cardiolipin, lecithin, and cholesterol, and of the presence or absence of formalin, which is known to act as an inhibitor (Dold, 1921) , was carefully studied on 25,645 active sera in parallel with the original VDRL test using the same but inactivated sera. In the same way the influence of different speeds of rotation (Klein and others, 1952) , and of varying " ripening " times of the prepared new antigen emulsion was also investigated.
From the knowledge thus gained on the interactions of these variables, we were able to specify the technical requirements of a new test. Technique The general equipment for this reaction is the same as for the original VDRL test, except that capillary pipettes with rubber teats were used. These capillary pipettes are cut at the 56 hole of Starret's gauge, and deliver 0 025 ml. serum or saline per drop. The amount of antigen emulsion delivered is 0.021 ml. per drop.
Buffered saline solutions of 1, 4, and 10 per cent. sodium chloride are required. They are best made by preparing 1 and 10 per cent. solutions separately. The second (10 per cent.) is diluted 1: 2-5 with distilled water to yield the required lower concentration of 4 per cent. sodium chloride. This dilution should be freshly prepared every working day. The formula of these buffered saline solutions is the same as for the original VDRL test, except that 100 g. sodium chloride per litre is used to prepare the 10 per cent. solution.
Sera. Experiments were carried out to evaluate the storage quality of the antigen emulsion by keeping it in the refrigerator (40 C.) for 11 days with comparative daily tests on a total of 1,505 sera. It was found that the antigen emulsion remains usable for 4 days, which we consider of economic advantage to smaller laboratories where less than 350 sera were examined per day. It is important to resuspend the particles of the emulsion by gentle shaking when the bottle containing the antigen has been allowed to stand.
It cannot be over-emphasized that all measurements for the preparation of the antigen emulsion are to be made with great accuracy. To avoid measuring small fractions of a millilitre we thought it advisable to try an antigen specially prepared to suit the requirements of this new sero-reaction with simple measurements.
With this antigen (Istituto Sieroterapico Vacciuiogeno Toscano " SCLA VO ", Siena, Italy), the preparation of the antigen emulsion follows the procedure of the original VDRL test except for the addition of 10 per cent. saline, i.e.:
0-4 ml. 1 per cent. buffered saline + 0-5 ml. antigen + 4-1 ml. 1 per cent. buffered saline + 2-5 ml. 10 per cent. buffered saline.
The requirements for timing, rotation, shaking, ripening, and preparation of larger batches, as described above, must also be observed. This amount of antigen emulsion is sufficient for about 170 sera.
Performance of the Test.-All measurements of the test are made with the capillary pipettes described above. Washing the pipettes three times in physiological saline and blowing them against a filterpad after each step permits the same pipette to be used throughout the test.
One drop of the serum is distributed into each wax ring, then one drop of antigen is added and the slides are rotated at 120 r.p.m. for 4 min. with a rotating diameter of 2 in.
Another drop of antigen and one drop of 4 per cent. buffered saline are then added to each wax ring and the slides are rotated at the same speed for another 3 min. Then the results are read by the naked eye or with the help of a hand lens (x 6).
In hot dry climates the use of a moist chamber may be necessary for the first rotation to avoid undue evaporation. If no electric rotator is available, rotation can easily be carried out by hand on a flat surface.
The results are recorded as negative (-) showing a homogenous opacity, doubtful (i) with a few and small flocculations, and positive (+) with more and larger aggregates, up to clarification with very large and scattered particles.
Results
The results obtained with this new technique in 15,000 sera, are compared with the VDRL test on the same but inactivated sera (Table I) . 
